


















































14 S0IL STURVEY

B5—38T7 to 58 inches, dark yellowish-brown (10YR 4/4) sandy
loam ; weak, coarse, subangular blocky structure; friable
when moist; scattered small pebbles; strongly acid; elear,
smooth boundary.

IIC—58 to 64 inches 4, brown (I0YR 5/3) stratified sand;
interbedded with thin layers of gravelly sand and fine
gravel; loose; slightly acid.

The Ap horizon ranges from black to very dark grayish
brown in color and from 12 to 16 inches in thickness. The
colors of the B horizon include brown, dark brown, and dark
vellowigh brown. The texture of the B2it and B22t horizons
is loam, light sandy clay loam, or light clay leam, The depth
to the 11C horizon ranges from 36 to 60 inches. This horizon
iz medium acid to glightly acid in the upper part and becomes
mildly alkaline with depth.

Elston fine sandy loam, 0 to 2 percent slopes (FiA).—
This soil is on broad terraces along the Wabash River.
Included in mapping were small areas of gently sloping,
sandy soils.

Grain sorghum, corn, soybeans, small grain, hay, and
pasture are suitable crops. Potatoes, tomatoes, green
beans, and other vegetables can be grown under irriga-
tion. Surface runoff is very slow. The medium available
moisture capacity and slight droughtiness are limitations.
In years when rainfall is less than normal or is poorly
distributed, crops are subject to severe damage from
drought. (Capability unit TTTs-2: woodland group 23)

Elston fine sandy loam, 2 to 6 percent slopes (FIB}.—
This soil is on short breaks on broad terraces along the
Wabash River. Included in mapping were small areas of
moderately eroded sandy soils. Also included were a few
areas of moderately sloping sandy soils,

Grain sorghum, corn, soybeans, small grain, hay, and
pasture are suitable crops. Dotatoes, tomatoes, preen
beans, and other vegetables can be grown under irrigation.
Erosion resulting from slow surface runoff is a hazard.
The medium available moisture capacity is a limitation,
In years when rainfall ig less than normal or is poorly
distributed, crops are subject to severe damage from
drought. (Capability unit 1T1e-13; woodland group 23)

Elston loam, 0 to 2 percent slopes {FuA)—This soil is
on broad terraces along the Wabash River. It is the
most extensive of the Elston soils. Included in mapping
were a few small areas of soils that have a surface layer
of silt loam,

Corn, soybeans, grain sorghum, small grain, hay, and
pasture are suitable crops. Potatoes, tomatoes, green
beans, and other vegetables can be grown under irriga-
tion. Surface runoff is slow. The medium available mois-
ture capacity is a limitation. In vears when rainfall is
less than normal or is poorly distributed, crops are sub-
ject to damage from drought. (Capability unit ITs-2;
woodland group 23)

Elston loam, 2 to 6 percent slopes (EuB)—This soil is
on breaks below nearly level terraces along the Wabash
River. Included in mapping were small areas of mod-
erately eroded sandy soils.

Corn, soybeans, grain sorghum, small grain, hay, and
pasture are suitable crops. Potatoes, tomatoes, green
beans, and other vegetables can be grown under irriga-
tion. Crops respond well to fertilizer. Erosion is a hazard,
The medium available moisture capacity is a limitation.
In years when rainfall is less than normal or is poorly
distributed, crops are subject to damage from drought.
Becanse of the short and irregular slopes, erosion control

practices are limited to minimum tillage, contour farm-

ing, and the use of winter cover crops. (Capability unit
1Te-8; woodland group 23)

Fox Series

The Fox series consists of deep, well-drained soils that
have a medium-textured to moderately coarse textured
surface layer and a moderately fine textured subsoil.
These soils are on terraces. They formed in 24 to 42 inches
of outwash over gravel and sand. The native vegetation
was mixed hardwood forest.

A typieal profile has an 8-inch surface layer of brown
Ioarm. The subsoil is about 33 inches thick. The upper 11
inches is brown to reddish-brown, firm clay loam. The
lower part is reddish-brown, firin gravelly clay loam. The
underlying material is brown, stratified, loose gravel and
gand.

Permeability is moderate, surface runoff is slow, and
the available moisture capacity is medinm to low. The
organic-matter content is low.

Nearly level to gently sloping soils of this series oceur
on gravelly terraces in the southwestern part of this
county.

Typical profile of Fox loam in a cnltivated field (now
a gravel pit), at a point 150 feet north and 125 feet east
of the southwest corner of the NI14 sec. 7, T. 9 N, R.
10 W,

Ap—0 to 8 inches, brown (10YR 5/8) loam; weak, fine, gran-
ular structure; friable when moist; slightly acid; abrupt,
gmooth houndary.

Blt—=& to 12 inches, brown (T4YR 4/4) light clay loam ; mod-
erate, medium, angular and subangular blocky structure;
firm when moist; medinm acid; clear, smooth boundary.

B21t—12 to 19 inches, reddish-brown (5YR 4/4) clay loam;
some gravel in lower part; moderate, medium and coarse,
angular and subangular blocky structure; firm when
maoist; thin, dark-brown (7.5YR 3/2) and dark reddish-
brown (3YR 3/4) clay films on ped faces; medinm aecid;
clear, wavy houndary,

B22t—19 to 41 inches, reddish-brown (5YR 4/3) gravelly clay
loam ; moderate, medium and coarse, subangular blocky
structure; firm when moist; thin, dark-brown (7.5YR
3/2) clay films on ped faces; medium acid; abrupt, irreg-
ular boundary; tongues 6 to 12 inches thick extend into
the underlying material.

11C—41 to 60 inches 4, brown (10YR 5/3) stratified gravel
and sand; loose; calcareous.

The Ap horizen ranges from dark grayish brown fo brown
in ¢olor and from loam to sandy loam in texture. In some
places where the Ap horizon is sandy leam, the B2 horizon is
sandy clay loam. The tongues of B2 material that extend into
the LIC horizon vary in thickness and number., The depth
ta the IIC horizon ranges from 24 to 42 inches.

Fox sandy loam, (} to 2 pereent slopes (FsA)—This soil
is on broad terraces along the Wabash River.

Grain sorghum, corn, soybeans, small grain, hay, and
pasture are suitable crops. Potatoes, tomatoes, green
beans, and other vegetables can be grown under irriga-
tion. Permeability is moderate, and surface rnoff is
slow. The low available moisture capacity is a limitation.
In years when rainfall is less than normal or is poorly
distributed, crops are subject to very severe damage from
drought. (Capability unit ITTs-£; woodland group 2)

Fox sandy loam, 2 to 6 percent slopes {FsB}—This soil
is on breaks on broad ferraces along the Wabash River.






















































32 S0IL SURVEY

Typical profile of Westland silty clay loam in a culti-
rated field, at a point 130 feet east and 250 feet north of
the southwest corner of the NE1/ sec, 11, T, 6 N, R. 10 W,

Ap—0 to 7 inches, very dark brown (10YR 2/2) silty clay
loam : moderate, fine, subangular blocky structure; fri-
able when moist; neutral; abrupt, smooth boundary.

Al-—-7 to 13 inches, very dark gray (10YR 3/1) silty clay
loam; moderate, medium, subangular blocky structure;
firmn when moist ; nentral ; gradual, wavy boundary.

B21tg—12 to 26 inches, dark-gray (I0YR 4/1) heavy silty clay
loam; many, medinm, distinet, vellowish-brown (10YR
5/8) mottles; moderate, medium, prismatie structure
breaking to moderate, medium, angular blocky; firm
when moist; few very dark gray (10YH 3/1) clay films
on ped facey; few pebbles, increasing in number with
depth ; neuntral; clear, wavy boundary.

B22tg—26 to 44 inches, gray (10YR 5/1) gravelly clay loam;
many, medium, distinet, yellowish-brown (10YR 3/8)
mottles ; moderate, medinm, prismatic structure breaking
to moderate, medium and coarse, subangular blocky ; firm
when moist; few dark yellowish-brown (10YR 4/4) clay
filmg on ped faces; neutral; clear, amooth boundary.

B3g—44 to 52 inches, gray (10YR 4/1) sandy clay loam; some
gravel ; many, medium, distinet, yellowish-brown (10YR
5/4) mottles: magsive; firm when moist; neutral to mild-
1y alkaline; clear, wavy houndary.

T1C—52 to 653 inches —+, gray {10YR 6/1), hrown (10YR 5/3},
and light yellowish-lrown (10YR 6/4), stratified gravel
and sand; single gruin; loose; caleareous.

The Ap horizon ranges from black to very dark gray or very
dark Lrown in eolor. The A horizon ranges from 10 to 16
inches in thickness. The depth to loose sand and gravel ranges
from 42 to 60 inches,

Westland silty elay loam (wi.—This g01] 1z in depres-
sions on outwash terraces near the Wabash River, mainly
in the southwestern part of the county. The slope range
is 0 to 2 pereent. Included in mapping were small arcas of
g1t loam.

Corn, soybeans, small grain, hay, and pasture can be
grown on this soil 1f o drainage system is established and
maintained. Wetness is the major limitation. {Capability
unit I'Tw-1; woodland group 11) '

Westland silty elay loam, shallow variant (\Wv).—
This soil is on outwash terraces, mainly in the north-
western part of the county. It differs from normal West-
land silty clay loam in that the depth to bedrock is only
20 to 42 inches.

All the crops commonly grown in this county can he
grown on this seil if a drainage system is established and
maintained. The limited depth to bedrock makes drainage
difieult. Corn, soybeans, small grain, and hay are the
main crops. Alfalfa is less sumitable, because of a high
water table and a frost-heave hazard during winter and
early in spring. Crops respond well to fertilizer. Wetness
and the limited depth to bedrock are the major limita-
tiong, (Capability unit I1Tw-5; woodland group 11)

Wilbur Series

The Wilbur series consists of deep, moderately well
drained soils that have a medium-textured surface layer
and subsoil. These soils are on bottom lands. They formed
in alluvium, The native vegetation was a mixed hardwood
forest.

A typical profile has a surfaece layer of dark grayish-
brown silt loam about 9 inches thick. The subsoil is about
33 inches of brown, friable silt loam; the lower part is

mottled. The underlying material is pale-brown, friable
silt,

Permeability is moderate, surface runoff is slow, and
the available moisture capacity is high. The organic-
matter content is low. The surface layer 1s neutral to
slightly acid,

Nearly level soils of this series oceur on bottom lands
along small tributaries of the Wabash River in the west-
ern half of this county.

Typical profile of Wilbur silt loam in a cultivated field,
at a poimt T0O feet east and 150 feet south of the northwest
corner of see. 3, T. 7 N, R, 10 W.

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
wealk, fine, granular structure ; friable when moist; neun-
tral ; abrupt, smoeoth houndary.

B21—9 to 20 inches, brown (10YR 5/3) silt loam ; weak, medi-
um, granular structure; friable when moist; clear, smooth
boundary.

B22—20 to 42 inches, brown (10¥YR 5/3) silt loam; common,
medium, distinet, light brownish-gray (10¥YER G6/2) mot-
tles; few, fine, distinct, yellowigh-brown {10YR 5/6)
mottles ; massive to very weak, medium, granular struc-
ture ; friable when moist ; neutral ; clear, stnooth houndary.

(42 to 50 inches 4+, palebrown (10YR 6/3) silt; common,
medinm, distinct, gray (10YR 6/1) and yellowish-brown
(10YR 5/8) mottles; massive; friable when moist; fow,
medinm, very dark brown (10YR 2/2) concretions of iron
and mangahege ; neutral.

The Ap horizon ranges from dark grayish brown to brown
in color. The depth to mottling ranges from 16 to 24 inches.
The B horizon ig 20 to 86 inches thick. The C horizon is silf
to silt loam, and in places it containg lenses of fine sand. The
reaction is slightly acid to miidiy alkaline.

Wilbur silt loam {(Ww)—This soill occurs ag narrow
areas on bottom lands along creeks. The slope range is 0
to 2 percent. Flooding is likely in spring. Included in
mapping were a few small areas of somewhat poorly
dramed soils.

Corn, soybeans, hay, and pasture are suitable crops.
Small grain is less suitable, because it is damaged by
flooding. Crops respond well to fertilizer. Flooding is the
major hazard, and wetness is a slight Iimitation. {Capa-
bility unit T-2; woeodland group 8)

Zipp Series

The Zipp series consists of deep, very poorly drained
soils that have a fine-textured surface layer and subsoil.
These soils are on lake terraces and old river channels.
They formed in water-deposited clayey sediment. The
native vegetation was swamp forest.

A typical profile has an 8-inch surface layer of very
dark grayish-brown silty clay. The subsoil is about 23
inches of dark-gray, mottled, very firm silty clay to clay.
The underlying material is clay. The upper 29 inches is
dark gray to gray, mottled, and very firm. The rest is
gray to yellowish brown, mottled, and very plastic.

Permeability is very slow, surface runoff is very slow
or ponded, and the available moisture capacity is high.
The organic-matter content is high.

Soils of this series oceur in depressions on lake terraces
and in old stream channels along the Wabash River.

Typical profile of Zipp silty clay in a cultivated field,
at a point 80 feet east and 50 feet south of the northwest
corner of the SE1ANW1, sec. 26, T. 6 N, R. 10 W.







































SULLIVAN COUNTY, INDIANA

able replanting, special preparation of seedbed, and use
of superior planting techniques are required to assure
satisfactory stands.

Frosion hazard vefers to the risk when the soil is nsed
for production of woodland erops.

Windthrow hozard depends on soil characteristics that
contpal_develgpment of tree roots and affect windfirm-
ness| (fig. 10) J The rating is slight if there is no special
problem and 1ndividual trees can be expected to remain
standing if released on all sides; moderate if development
of roots is adequate for stability except during periods
of excessive soil wetness or high wind; and severe if de-
velopment of roots is not adequate for stability and indi-
vidual trees can be expected to blow over if released on
all sides.

Equipment limitation is rated on the basis of goil
characteristics that restrict or prohibit the use of equip-
ment ecommonly used for tending and harvesting the
woodland crop. The limitation is slight if therc 1s no
restriction on the kind of equipment used or on the time
of vear it can be used; moderate if there is a scasonal
restriction of less than 3 months or if there is a moderate
restriction caused by slope, wetness, stoniness, or other
physieal eharacteristics; and severe if there is a seasonal

the s¢ils for woodland

enotigh on the soils of the given group to be a major eropl

45

restriction of more than 3 months when equipment can-
not be used or if there are other severe restrictions caused
by steep slopes, wetness, stoniness, or numerous gullies.
The trees listed as most desirable species in natural
stands are those that have the most rapid growth rate
combined with the highest value and marketability.
Suitable species for pl-q;nzﬁiﬂ.g are listed in order of pri-

ority of preference. This is not a complete list of suitable
trees,

Wildlife

A well-planned and well-managed system of farming
that maintains the soils will provide food and cover for
wildlife. Farming that depletes the soils eliminates food
and cover and thus reduces the potential population of
desirable species of wildlife. An unbalanced wildlife pop-
ulation leads to an increase in the number of destructive
insects, rodents, and other undesirable animal life.

On most farms, the wildlife habitat can be improved
by practices that supply or increase food and cover (9).
To get the maximum wildlife population on 2 farm, as

* By James McoCarr, biologist, USDA, Soil Congervation Scrvice.

Most desirable species in ‘
natural stands

Bpecies suitable for planting

White pine, shortleaf pine,
black logust, and red pine.

White pine, shortleaf pine,
black locust, Virginia ping,
and red pine.

Black locust, red pine, white
pine, Virginia pine, and
shortleaf pine.

White pine, red pine, short-
leaf pine, and black locust.

Tulip-poplar, white ash, rod oak,
black walnut, and white oak.

Tulip-poplar, white ash, red oak,
black walnut, and white oak.

Few, if any, existing stunds;
planting mainly to control
erosion.

Red nak, white oak, black oalk,
tulip-poplar, and black
walnut,

Sweetgum, pin oak, soft maple,
white ash, tulip-poplar, and
swamp white oak.

Cottonwood, sycamore, tulip-
poplar, black walnut, white
ash, and southern red oak.

White oak, white ash, tulip-
poplar, and hlack oak.

Sweetgum, pin oak, soft maple,
bur oak, white ash, tulip-
poplar, and swamp white oak.

White pine, sweetgum, soft
maple, and sycamorc.

White pine, eottonwood,
black locust, sycamore, and
black walnut.

White pine, red pine, shortieaf
pine, and Virginia pine.

Planting very rarely nceded.

Erosion hazard Windthrow hazard Equipment limita-
tion
Slight o moderate___| Slight ... _______ Slight to moderate___
Slight to scvere. o __ Slight. .. .______ Slight to moderate
(slopes are steep
and short).
Severe. .. ._..___ Slight______.______. Severe_ . s
Maderate to severe___| Slighe_ ..o ______. ___| Severe. __.____.____
Slight____.._______. Moderate to severe___| Moderate__ . ____ :
Slight_________.____ Slight_ .. _____ | Slight.. .~
Glight to moderate._ . Moderate....______ | Slight________.___.
Blight______._._____ i Moderate tosevere.__| Severe___ . _____._ .
Slight . .__.___ Maderate. _________ _| Moderate___..____.__
Moderate. __________ Slight__ . ______.| 8light to moderate._.
Slight to moderate_ .0 Slight .. __. Severe_ - o._____
Slight to moderate_ | Slight__ _ . _______.| Moderate_._. .-
Moderate. o ____ ... Moderate to severe___| Moderate tosevere .

Sweetgum, pin oak, soft maple,
tulip-poplar, and ash.

Black cak, tulip-poplar, red
oak, white oak, and black
walnut.

Cottonwood, sycamore, solt
maple and grecn ash.

White oak, black oak, and bur
oak.

Chestnut oak, white oak, and
Virginia pine.

' White pine, cottonwood,

gyeamore, and sweetgum.
White pine, shortleaf pine,
and Virginia pine. .

Virginia pine, shortleaf pine,
and white pine.

White pine, shortleaf pine,
and black locust.

Shortleaf pine, Virginia pine,
pitch pine, and loblolly pine.

White pine, red pine, Norway
spruce, and arborvitae.
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TaBLe b.—Estimafed

Depth to Classification
Boil series and map symbaols seasonal high Depth | _
water table from | )
surface USDA texturc Unifled AASHO
Fe. 1.
Gullied land:  Gu.
Properties were not estimated,
Ilenshaw: HeA, HeB2___________ lio 2. : 0-12 Silt loam _ . _________ ... .__ MT, A-4
12-42 Silty elay loam________________ CL A-T7 or A-6
42-60 | Stratified silty clay loam and CL vr ML A-4
sile loam.
Hickory: HKE, HkF, HkF3, HkG_| More than 10. 011 Silfloam. .. _______________ ML A4
11-50 Gritty silty clay loam to CL A-7 or A-6
clay loam.
50-60 Loam tillo___ .. _________ ce o CL A-6
Iona: loA, l1oB2, 1oB3. _._________ More than 10, -7 Biltloam. - _______ . _.__ ML A-4
734 | Silty elay loam_________.. _____ P OL A-Tor A-6
34-30 Silt loam_ . _______ __________ i ML A4
|
Iva: WA VB2 _ .. __ 2 to 4. 0-17 Silt loam_ __________________._. ML or CL A-4 or A6
17-40 Siley elay loam ___ CL A-T7 or At
40-50 Slleloam. .. . _____ CL A-6
Kings: Kg___.__. e Less chan 1. 0-16 Silty elay_____________________ CH or OIl A7
16-37 Silty elay_ . ___________.. CH AT
37-60 Siltyelay. ... . _________..___ CI A-T
Lyles: Ly __.__.. _________.____ 110 2. 0-16 | Loam___________________._.___ ML or OL A-4
16-28 Heavy loam____.__.. CL A4
2838 Btratified light sandy clay SC A-4 or A6
loam and fine sandy loam.
38-50 Fiue sand stratified with loam SP—8)M A-3
[ to sandy clay loam.
Markland: MaB2, MaD2, MaE2, | More than 10. 0-10 | Silt loam to light silty clay loam ] ML or CL A~B
MecD3, 10-26 Silty elay. .~ ___________.. CH A-T7
26-42 Clay or silty elay__________.. .__ CIT AT
MeceGary: Mg . ______________ 1 Lo 2. ; 0-11 Silt loam_ . ________ . ______ ML A4
11-40 . Bilty clay loam to silty elay_ CH or CL A-T or A-6
40-50 Silty elay_ . ... ____ CH A-T
Mine duraps: Mn____ . ____ :
Properties were not estimated.
Muren: MuBZ_ _________________ More than 10. 0-11 Silt loaen .. _______ ML A-d
11-48 Light silty clay loam to silty CL A-6 or A-T
clay loam.
48-70 Siltleam.______..__ | ML A4
Parke: PaC3, PaD3______ . ____ More than 10. 0-15 Hilt loam to light silty clay ML or CL A—4or A-G
: loam,
15-42 Silty elay loam .. _________ CL - A-B
42-106 | Clay loam.______.__________ - CL A-6
106-110 | Stratificd silt loam and fine A A2
zand.
110 Sandstone and shaloe.
Patton: Peo_____.______________ 1to 2. 0-20 Silty elay loaw . __________ ... CL A-6
2034 Siley elay loam . ________ CL A6 or AT
3448 Stratified sitt loam and silty CL A6
clay loam,
Petroliart Po___________._ .. 1to2 0-8 Silty elay loam________________ CL A6
823 Bilty clay loam____. B .| €L A-Bor A-7
23-42 Light silty c¢lay loam and silt CL A-B
loam.
Princeton: PrA, PrB2, PrC2, i More than 10. 0-11 Fine sandy loam_____ .. _______ SHM A-4
PrD2 PrEZ2, PrG. 11-3¢ Sandy clay loam_____________. SN A4
30-42 Sandy loam_ . _______. SN A-2
42-60 Fine sand and coarse silt. _____.| SM-8P A-2 or A-3

Bee footnotes at end of table.
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TaBre 6.—Tnlerpretations of

Soil gories and map symbols

Suitability as source of—

- Hoil features affceting—-
I

Topsoil

Sand and gravel

Road =ubgrade material

Highway location

Fox:

Gs_.

Genesce:

Genesee, sandy variant:  Gr___

Gullied land: Gu.
No inlerpretations mace

for purposcs listed,
Henghaw: HeA, HeB2

Hickory: HKE, HkF, HKkF3,

HkG,

Iona: loA, l0B2, 16B3 .

toA, 10B2, 10B3

Iva: IvA, IvB2________.

Kings:

Lyles:

Markland: MaB2 MaD2,
MaEZ, McD3.

MeGary: Mg

Mine dumps:  Mn,
No interpretations made
for purposes listed,
Muren: MuB2_

Parke: PaC3, PaD3_ .

FshA, FsB, FxA___________ .

(Good

Handy loam (FsA,
FaB) fair:  low
available moisture
capuaeity. Loam
{FxA) goad.

Fuir:  low awvailable
moigiure capacity.

Good_ . __

Fair to poor:  thin;
low organic-matier

content.
Goad_. __._____ o
Good__. . .____. —
Poor:  elayey__. . ____
CGoodo o
Poor:  thin; low
organie-matter con-
tent.
Tairt thin___. _____.
Good _____  ___. o
Good _______._____

Good:  strata of Good______ .. ________
sand and gravel
atl o depth of 24
to 42 inches.
I'air:  some strati- Fair: moderate frost
fied sand and heave.
gravel i places.
Not suitable_ - ___ Fair: moderate frost heave.
Not suitable_ . _ Fair:  moderate 0o high

Not suitable__ __

Not guitable. .. . __

Not suitable. . __ _

Not snitable.

Not suitable_ ______

Not suitable _  ____

Not suitable _

Fair;

Fair:

Poor:

Toor

Poor:

Fair:

Subsoil:

shrink-swell potential;
maoderate to high frost
heave,

fair to poor com-
paction.

moderate to high
shrink-swell potential;
moderate to high frost
heave.

moderate to high
shrink-swell potential;
moderate to high frost
heave,

high shrink-swell
petential; fair to poor

compaction.
Nol suitable. ___ Good_____________. -
Not suitable. | Poor: high shrink-swell

potential; fair to poor
compaction.

high shrink-swcll
potential; fair to poor
compaction.

moderate to high
shrink-swell potential;
moderate to high frost
heave.

moderate to high
shrink-swell potential.
Substratum:  good.

I Boil features favorahble. _

Oceasional overflow___

Oceasional overtow ___

. Scasonal bigh waler
I table; moderate to
high frost heave.

Unstable slopes; cuts
and fills needed.

Moderately well
drainerl; inoderate
to high frost heave. |

Seasonal high water ‘
table: moderate
frost heave. |

Seazonal high water
table; looding; high |
frost heave. i

Seasonal high water |
table; flooding.

Plastie soil material;
cuts and fills needed,

Seasonal high water
table; plastic soil
material.

Moderately good
drainage; moderate
to high frost heave.

Cuts and fills needed;
side slopes subject
1o erosion.
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TasrLy 6.—Inferpretations of

Soil series and map symbols

Suitability as source of—

¥
!

Hail features affecting—

Sand and gravel Road subgrade material

Patton: Po__________________
Petrolia: Po_________________
Princeton: PrA, PrB2, PrC2,

PrD2, PrE2, PrG.

Ragsdale: Ra_______.______.
Reesville: ReA, ReBZ________
Rensselaers R oo _______
Riverwash: Rr,

No interpretations made
for purposes listed.
Rock land:  Rs. :
No interpretations made
for purposes listed. 1
Ross: Rt ___________________ i

Shadeland: Sh.o_ .. __________
Stendal: SnoL_ L _______
Strip mines: 5t

No interpretations made
for purposes listed.
Vigo: VgA, VgB?2

! Poor:

Wakeland: Wa______________

Warsaw: WrA, WrB, WrC2,

WsA.

Topsoil
Poor: silty elay loam
texture,
Poor:  &ilty elay loam
textures.
Fair:  low availuble

MOoIsture capacity.

Good_ .. ___________.__

thin; low
organie-matter
content.

Good_ __ _____________

Fair:  low organic-
matler content.

Good___ I

sandy loam {(WrA,
WrB, WrC2) fair:
low available mois-
ture capacity. Loam
{WsA) good.

Not suitable___.____. Poor; moderate to high
shrink-swcll potential;
fair to poor compuction.

Not suitable. ______ i Poor: modernte to high
shrink-swell potential;
fair to poor compaction.

Poor: minor PGood. L. _____. L
amounts of strati- -
fied sand.

Not suitable________ Poor: moderate shrink-

swell potential; moder-
ate to high frost heave.
Poor:  moderate shrink-
swell potential; moder-
ate to high frost heave.
Fair: moderate to high
shrink-swell polential,

Fair:  low to moderate
¢ shrink-swell potential,

Poor: moderate to high
shrink-swell potential;
bedrock at depth of 20
to 34 inches.

Fair:

Not suitable_ Poor: moderate to high
shrink-swcll potential;

i
J moderate frost heave.

-_. Fair: low to moderate

i shrink-swell potential;
mopderate to high frost
heave.

S Good___________________

+

Not suitable. _ . .

Good:  interbedded
sand and gravel
below a depth of
24 to 42 inches.

Highway loeation

Seazonal high water
table; ponding;
moderate to high
frost heave.

Flooding_ . . __________

Soil features favorable .

Seasoual high water
1able; moderaie to
high frost heave.

Seasgonal high water
tuble; moderate Lo
high frost heave.

Heasonal high water
table; flooding; mod-
erate frost heave.

i Oceasional flooding

e~

Seazonal high water
table; moderate to
high frost heave;
bedrock at depth of
20 to 34 inches.

Heazonal high water
table; flooding,

Seasonal high water
table; moderate
frost heave.

Beasonal high water
tuble; flooding.

Seil features favorable
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%oil feutures affecting—Continued

|

Farm ponds

| Reservoir areas ‘

| |

- Beasonal high wa-
ter table; slow
seCpage.

Flooding; .-seepagv,,}

Rapid seepage. - - -

Heasonal high wa-
tor table; slow
seepage.

Scasonal high wa-
ter table; glow
secpage.

Seasonal high
waler table;
secpage.

Seepage_ .- .

Shallow to bed-
rock.

Seasonal high
water table;
SERALC.

Scasonal high
water table;
slow scepage.

Seasoual high
water table;
seepage; flood-
ing.

\ Rapid scepage .- - -

|

Embankments, dikes,
and levees

Tair to poor stability and
compaclion,

Tair to poor stability and
compaciion.

Moderatc fo high perme-
ability when compaeted;
fair to poor resistance to
piping.

Fair to poor stability and
compaciion; good re-
sistance to piping.

Fajr to poor stahility and
compaction; fajr re-
sisbance to piping.

Low permeability when
compacted; good resis-
tanee to piping.

Low to moderale permea-
bility when compacted;
fair registance to piping.

Cood resistance to piping:
bedrock at depth of 20
to 34 inches.

Poor stability and eom-
paction; poor resistance
ta piping.

Slow permeability when
eompacted; good resist-
ance to piping.

Poor stability and com-
paction; poor resistanec
to piping.

Suhsoil:  good resistance
to piping; low permea~
hility when eompacted.
Substratum: high per-
meahility when com-
pacted ; fair resistance to
piping.

Agrienliural
drainage

; Terraces and
‘ diversions

Seagonal high wa-
=
tor table; slow
permeability.

Flooding; slow
permeability.

Ciood drainage_ - __

Seasonal high wa-
ter table; slow
permeability.

Seagonal high wa-
ter table; slow
pernmeability.

Heasonal high
waler table;
slow permoea-
bility.

Good drainage_ -

- Seasonal high

water table;
slow permes-
hility; bedrock
at depih of 20
to 34 inches.
Scasonal high
water table;
floading.

Seagonal high
water table;
very slow
permeability.

Seasonal high
water table;
flooding.

Not needed:
nearly level,

Not necded:
nearly level.

&evere hazard of
erogion on
slopes when not
stabilized.

Not needed:
nearly level.

Hail features fa-~
vorable.

Not needed:
nearly level.

Not needed:
nearly level.

Kot needed:
ncarly level.

Not needed:
nearly level.

Very slowly per-
meable claypan.

Not needed:
nearly level.

Irregular slopes - -

| Grassed walerways

Not needed:
" nearly level.

Not nceded:
nearly level,

Hazard of crosion
during con-
struction.

Notl needed:
nearky level.

Soil features fa-
vorable.

Not needed:
nearly level.

Not necded:
ncarly level.

Not necded:
nearly level,

Not needed:
nearly level.

Very slowly per-
meable clay-
pan; difficult to
ostablish vege-
tation.

Not needed:
nearly level.

Irregular slopes__

Yory severc:

Soil limitations for
sowage disposal
fields

Severe:  scasonal
high water table;
slow permeability.

Severe:  seasonal
high watcr table;
flanding; slow per-
meability.

Slight where slope
is () to 6 pereent.
Maoderate where
slope i3 6 to 12
pereent, Severc
where slope is
more than 12 per-
cent.

Severe:  scasonal
high water table;
slow permeability.,

Severe:  seasonal
high waler table;
slow permeability.

Severc: seagonal
high water table;
flonding; slow
permeability.

Severe: occasional
overtlow.

Severe:  seasonal
high water table;
bedroek at depth
of 20 to 34 inches.

Severc: seasonal
high water table;
frequent overflow,

vOry
stowly permeable
claypan.

Severe: flooding.

Slight whoere slope is
0 to 6 percent.
Moderate where
slope is 6 1o 12
percent. Hazard of
potlution.
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TasLe 6.—Interpretations of

| Suitability as source of—

|
Soil fealures affecting—

Soil series and map symbols |

Top=oil

Sand and gravel

gand and
gravel at depths
below 5 feet.

Road subgrade material

| Highway location

Subsoll falr:  moderate Lo
high shrink-swell poten-
tial, Substratum gaood,

Seasonal high water
table; ponding.

Westland: Wt Wyv_. .. Poor:  silty elay leam — Poor;
texture.
Wilbur: Ww__ .. ‘ Good . I Not sui
| |
Zipp: FZec_o__.__ . ________.. Poor: clayey_ . ____ Not sui

table_ . _. . __ Fair: mederate to low Seasonal high walter
shrink-swell potential; table; flooding.
moderate 1o high frost I
heave, |

table_ ... ____ Poor:  high shrink-swell Seasonal high water :

tuble; flooding ancl
ponding; high frost
heave.

potential; fair Lo poor
compaction.

Engineering classification systems

Two systems of elasgilving soils for engineering pur-
poses are used in this soil survey, Most highway engineers
classify soils in accordance with the system approved by
the Awmerican Association of State Highway Officials
(AASHO) (7). In this system soils are placed in seven
prineipal groups, based on mechanical analysis and plas-
ticity fest data. The groups range from A-1, which con-
sists of gravelly soils of high bearing ecapacity, the hest
soils for subgrades, to A-7, which consists of clayey soils
that have low strength when wet, the poorest solls for
subgrades. Tlighly organic soils, such as peat and muck,
are not included in this elassifieation, because they are
not. suitable for use as constroction material or founda-
tion material. The relative engineering values of soils
within each group are indicated by group index numbers.
The numbers range from ¢ for the best material to 20
for the poorest. In table 4 the group index number iz
shown m parentheses following the soil group symbol,
for example, A-4 (8). Group index numbers can be estab-
lished only by laboratory tests. Estimated AASHO clas-
sifications for all the soils of the county are given in
table 3.

Some engineers prefer the Unified soil classification
system {{2), which was developed by the Waterways Ex-
periment Station, Corps of Fngineers, This svstem is
based on the identification of soils aceording to their tex-
ture and plasticity and their performance as engineering
construction materials. In the Unified system, soils are
identified as coarse grained (eight classes), fine grained
(six classes), or highly organic (one class), Table 4
shows the Unified classifications of the soils tested, and
table 5 shows estimated Unified classifications of all the
soils in the county.

Engineering test data

Table 4 presents test data on samples of four soil series
taken from twelve locations in the county. These sair)les
were tested by standard procedures in the laboratories
of the Joint Highway Research Project at Purdue Uni-

versity, under sponsorship of the Burean of Public
Roads. The samples do not represent all the soils in Sulli-
van County, nor do they inclnde the entire range of
characteristics of any series sampled. Not all layers of
cach profile were sampled. The test results, however,
have heen used as n general guide in estimating the engi-
neering properties of the soils of the county, Tests were
made for moisture-density relationships, liquid limit,
and plastic limit. ‘Textnre was determined by mechanical
analysis,

Moisture-density relationships indicate the moisture
content at which soil material can be compacted to maxi-
mum dry density. If a soil is compacted at successively
higher moisture content, assuming that the compactive
effort remains the same, the density of the compacted
material inereases until the optimum moisture content is
reached, After that, the density decreases with increase
in moisture content. The ovendry weight, in pounds per
cubic foot, of soil material that was compacted at opti-
mum moisture content is termed the maximum dry den-
sity. Data on the relationship of moisture to density is
important in planning earthwork, for generally a soil is
most stable if compacted to about its maximum dry
density when it is at approximately the optimum mois-
fure content.

The California hearing ratio test measures the load-
hearing eapacity of soil material.

The tests for Tiquid limit and plastic limit indicate the
effect of water on the consistence of soil material, The
liquid limit is the moisture content at which the material
changes from a plastic to a liquid state. The plastic Timit
is the moisture content at which the soil material passes
from a semisolid to a plastic state. The plasticity index is
the numerical difference between the liquid limit and the
plastic Timit. It indicates the range of moisture content
within which a soil material is plastie.

Mechanieal analysis to determine the particle-size dis-
tribution of the soil material was made by a combination
of the sicve and hydrometer methods. The names of the
various particle sizes—sand, silt, and clay—do not mean
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TaBLE B.— Temperature and precipidation data

[Data from Farmersburg, Most statistics cover a period of 51 years]

Temperature Precipitation Mean number of days with—
! Snow or slect Maximum tem- Minimum tem-
Month Mean Mean | Ono year One year perature of— perature of—
daily |Monthly| daily | in 10 will | Mean | in 10 will
mini- mean maxi- have less have more i :
muin murm than— than— ! Maxi- [90°F.or|32°F.or |[32°F.or | 0° F.or
Mean mum | above below below below
‘monthly
° . ° I o R, Fiches TFnches TInches Inches ‘ Inches Days Duys Dayz Days
January . oo __ 22 ol 39 0.7 2.7 7.3 4,0 16 0 7 2
February_ __..__ 24 33 41 B L9 3.6 3.4 19 4} 5 22 2
Mareh_________ 33 43 53 1.4 3.4 7.0 2.7 22 0 2 16 )
April__________ 42 53 64 1.7 3.3 6. 3 L2 2 & ® 5 0
May_..____.__. 53 64 74 L3 4.6 8.9 (€ N N €5 R ) 0 & 0
June__ . ________ 61 7 52 1.6 4.0 7.5 0 0 6 0 o - 0
July_ 65 77 88 1.0 2.0 56 0 0 13 0 0 0
Avgust_ . _____ 63 75 86 L0 3. 4 6. 4 0 0 9 0 0 0
September_ 57 6O 80 ¢ .0 37 6.3 0o 0 4 0 ® 0
Oetober. ... 45 a7 68 .7 2.9 5.7 1 1 6] ® 3 0
Novemboer_. ___. a4 44 53 i.1 2.6 4.6 .6 6 0 1 13 %
December._____. 24 33 41 i 2.4 4.7 3.4 12 I 7 23 Q)]
Year_._____ 44 o4 64 28. 7 i 37. 8 46. 3 14. 4 3 40 32 22 107
1 Trace. ? Less than half a day. ¢ (dreatest annual amount during period of record.

of low rainfall occurs in summer, when crops need a lot
of water and evaporation is rapid because of wind and
high temperatures.

Table 8 gives indications of low and high monthly
amounts of rainfall. In July, for example, rainfall is Jess
than 1.0 inch in 1 year out of 10 and more than 5.6 inches
in 1 year out of 10. The probability of too much rain In
spring is high, Heavy rain early in spring can cause flood-
ing along the Wabash River, and such rains a little later
in spring can delay planting of crops. If planting is de-
Jayed and the crop scason has a late start, an early frost
in fall is detrimental. Tender crops are sometimes killed
by an unusually late spring freeze. Ordinarily, the num-
ber of days between the last spring freeze and the first
fall freeze is sufficient for the commeon crops to mature.

In 51 years the temperatures at Farmersburg, in the
northern part of Sullivan County, ranged from —24° to
111° F. In a typical year the temperature ranges from
about 0° to 96°. Adapted crops are not damaged by the
high temperatures of summer if moisture is adequate, but
high temperatures accelerate evaporation and remove
moisture rapidly.

The cold temperatures of winter cause some problems
in overwintering crops. In some winters the freezing or
thawing of soils can heave or lift some of the young
plants of a small-grain or forage crop. A snow cover
protects crops from the cold and from alternate freezing
and thawing. Snowfall averages a little more than 14
inches a winter season but ig extremely variable,

Extremely low temperatures kill fruit trees. Orchard-
ists need to select sites for orchards with care, avoiding
cold-air pockets and choosing south-facing slopes, in order
to get the maximum benefit from solar radiation.

The wind is from the southwest most of the time, but

in some winters the prevailing wind is from the west or
northwest. Damaging winds seldom occur. Tornadoes are
so small and infrequent that property loss and casualties
resulting from them are less than those resulting from
lightning. Only five tornadoes have been reported in a
44-year period.

Relative humidity commonly is nearly 100 percent at
the time of the day when the temperature is lowest, usual-
ly just before sunrige. If it remains near 100 percent for
a period of time during the night, heavy dew or frost
accumulates. If other factors are normal, relative hu-
midity declines as the temperature rises. A relative hu-
midity of 40 to 50 percent is common on summer after-
noons. In winter the relative humidity is 10 to 20 percent
higher.

Irog at night and early in the morning is associated
with 100 percent relative humidity, a calm wind, and
cold-air pooling. Such fog is most prevalent in the low-
lands along the Wabash River.

Water Supply

Drilled wells are the principal type of water wells in
this county., A small number of driven wells and dug
wells are still in nse, and occasionally a new one is con-
structed (73).

In upland areas sandstone is the prineipal source of
ground water. It has been tapped for many domestic wells
and stock wells and for a few small industrial wells. These
wells are 40 to 500 feet deep but are most commonly about
100 feet deep. They produce from 0.1 gallon to more than
50 gallons per minute. Some dry holes are reported.

Farther to the north, on broad terraces and bottom
Iands along the Wauabash River, are large deposits of
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plant and animal life characteristic of the soil are largely con-
fined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary seil particles. The principal
forms of soil structure are—platy (laminated), prismatic
{vertical axis of aggregates longer than horizontal), celumnaer
{prisms with rounded tops), blocky (angular or subangular),
and granuler. Structurcless soils are (1) single grain {each
grain by itzelf, as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
clarpans and hardpans).

Subseil. Technically, the B horizon; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the goil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness, The
plowed layer,

Texture, soil. The relative proportions of sand, silt, and clay parti-
cles in & mass of soil. The basic textural classes, in order of
increasing proportion of fine particles, are sond, loamy sand,
sendy loam, loam, silt loam, silt, sandy clay Toam, clay loam,
silty clay loam, sandy clay, silfy clay, and c¢loy. The sand,
loamy sand, and sandy loam classes may be further divided by
specifying “‘coarse,” “fine,” or "very fine.”
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